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1
PORTABLE CRYOSURGICAL APPARATUS

BACKGROUND OF THE INVENTION

2

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, there is illustrated a cryo-

It has long been known in the prior art to use liquified 5 genic system including a supply container 10 having a

gas (such as helium, nitrogen, oxygen, air, freon, ze-
non, carbon dioxide, etc.) to freeze healthy or diseased
tissue, and thereby necrotize the tissue. For instance,
one well-known use of liquified gas in cryosurgery is
the removal of lesions, both on the skin and internally.
Usually, the object is to remove the lesion by destroy-
ing the tissue; in other cases, the object is the destruc-
tion of the tissue while maintaining adjacent portions of
the tissue structure in place, such as in the walls of vital
organs. As used herein, “‘lesion” means diseased tissue
which is to be frozen; the destruction of lesions in-
cludes removal of tissue for cosmetic purposes, and
killing of tissues as a complimentary modality to surgi-
cal procedures. :

However, prior art devices have been very inefficient
due to very poor or lack of insulation in the containers
holding the cryogenic liquid with the result that ambi-
ent heat prematurely gasifies the cryogenic liquid and
same is vented to atmosphere. through safety exhaust
means, etc. A further drawback of prior art devices re-
sides in their awkward construction whereby the con-
tainer holding the cryogenic liquid is oftentimes-inte-
grally associated with the discharge nozzle for the cryo-
genic fluid. In many cases such a construction leads to
severe operator fatigue and also hampers the use of the
apparatus since only one hand. is free to operate the
surgical device while the operator’s other hand is occu-
pied with the holding of the container or the operation
of levers, etc. A still further disadvantage of some prior
art devices is that they include 17 liter or 30 liter tanks
which contain the coolant, thus making the structure
heavy and cumbersome and.almost impossible to trans-
port for house calls and/or visits to nursing homes and
hospitals. . :

Accordingly, it is the primary object of the present
invention to provide improved cryosurgical apparatus
in which the cryogenic liquid is contained in a com-
pletely. insulated container and’ which is normally not
vented to atmosphere. . ’ L :

A further object of the invention is to provide appa-
ratus which does not require the use of a finger or foot-
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suitable cryogenic liquid 12 contained therein. The
container 10 comprises a base member 14 into which
is seated an insulated bottle 16 which is preferably a
double walled vacuum bottle.

. The cryogenic liquid 12 may be any nonexplodable,
nontoxic, low molecular weight substance. Of those
substances meeting the aforementioned requirements,

' the choice of liquid will depend upon the temperature
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operated lever, etc., during actual surgical use of the

device.

A further object of the invention is the provision of
a simple manually dperated fluid pressure producing
device for sclectively applying pressure to the cryo-
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genic fluid in the container for delivery of same to the

outlet nozzle. ‘ ‘

A still further object is to provide a small self-
contained hand carryable apparatus which is readily
-portable, ‘

- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially sectioned, broken away side ele-
vation view of the preferred embodiment of the present
invention; , .

FIG. 2 is a partially sectioned, broken away side view

of the device shown in FIG. 1 when rotated 90° to illus-

trate additional features of the invention; and.
FIG: 3 is a top plan view of the present invention.
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at which the surgeon or dermatologist chooses to per-
form the operation. For most applications the preferred
substance is liquid nitrogen.

The top of the insulated bottle 16 is provided with a
removable closure 18 which engages the bottle in fluid
tight relation as shown in the drawing. As best shown
in FIG. 2, the closure 18 is provided with three tubular
orifices 20, 22 and 24 extending therethrough for com-
munication with a chamber 26 defined by the insulated
bottle 16. ‘ -

Extending through the orifice 20 is a tubing 28, pref-
erably of nylon, having a first end 30 submerged below
the level of the cryogenic liquid 12, Near the second or
remote end 32 of tubing 28 there is provided insulated
handle means 34. A desirable rthaterial for the ther-
mally insulative handle 34 comprises plastic layers, -
such as polystyrene, superimposed upon one another
and then heated and joined in a vacuum chamber. Such
materials exhibit very poor thermal conductivity and
also have great tensile strength. In addition, insulative
materials as shown at 36 may be placed between the
handle 34 and tube end 32 as desired."

At the remote end 32 of the tubing 28 there is pro-
vided a nozzle means 38 which is removably connected
to a shank 40 formed in the outer end of handle 34 and
into which the ‘end 32 of tubing 28 terminates. The
shank 40 may receive any one of several nozzles, such
as by a threaded connection, and as shown in FIGS. 1

and 3 an auxiliary nozzle 42 may be stored on a shank

formed on the top of closure 18. All such nozzles may
be regulated in a known fashion, such as by rotating
same, from a completely closed position to a fine mist-
like spray or a small diameter highly localized stream.

A desirable feature of the invention resides in the
provision of the relatively long and flexible tubing 28,
which in conjunction with the insulated container 10
allows the operator maximum mobility and flexibility
without having to move the container 10 during opera-
tion. Some operative functions of subject cryogenic de-
vices require the use of both of the operator’s hands for
considerable periods of time and it is obvious that ex-

. cessive weight or awkwardness caused by having to
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move the liquid container during operation is not desir-
able. ‘
Referring back to FIG. 2, it may be observed that a
second flexible tubing 46 communicates through clo-
sure orifice 22 with the space located in chamber 26
above the level of cryogenic liquid 12. The outer end
48 of tube 46 is suitably attached to a conventional air
bulb 50. The air bulb is used to selectively apply pres-
sure to the space in chamber 26 located above the level
of cryogenic liquid 12. A suitable valve means 52, such
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as a screw valve, may be employed to close off the air
bulb 50 when same is not in use.

As also shown in FIG. 2, there is provided safety
valve means 54 formed on the closure 18 and in com-
munication with closure orifice 24 which orifice is in
communication with the space in chamber 26 located
above the level of cryogenic liquid 12. The safety valve
54 is set to open at any given pressure above the normal
pressure maintained in chamber 26 of container 10.
For example, the valve may be set to open at any time
the pressure in chamber 26 rises three pounds above
normal pressure in said chamber, such for example as
when pressure is being applied to said chamber from
the air bulb 50 and exceeds the desired level. FIG. 3 il-
lustrates the relative positions on the enclosure 18 of
tubing 28, tubing 46, auxiliary nozzle 42, and safety
valve means 54.

During operation of the device of the present inven-
tion, the container 10 is filled with liquified gas coolant,
such as liquid nitrogen, to a suitable level. The operator
then directs the nozzle 38 toward the tissue and, after
opening valve 52, administers pressure to the chamber
26 above the level of cryogenic liquid 12 by squeezing
air bulb 50. This pressure forces the liquid nitrogen 12
into delivery tube 28 and through nozzle 38. The length
of delivery tube 28 can be selected such that by the
time the cryogenic fluid reaches the outlet orifice of
nozzle 38, it comprises a desired gas-liquid ratio, such
as, for example, 90 percent gas and 10 percent liquid.
It should also be understood that the duration of use
also influences the gas-liquid ratio. Thus, the longer the
continuous usc, the greater the percentage of liquid
flowing through nozzle 38. Typical usages vary from
five seconds up to and including several minutes. If at
any time during operation of the device the pressure in
chamber 26 exceeds the desired level, the pressure
safety valve 54 will open and vent the chamber to at-
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mosphere until such time as conditions have stabilized.

It can therefore be seen that the new and improved
cryosurgical apparatus of the present invention pro-
vides a portable self-contained unit which is easy to op-
erate in a manner that maximizes the effective use of
the coolant.
~ What is claimed is:

1. A portable cryosurgical instrument comprising:

insulated container means having an upper end and

a lower end; *a quantity of cryogenic liquid within

- said container means having an upper level;

removable closure means sealably engaging the

upper end of said container means;

first tubular means extending through said closure

means and having one end thereof communicating
with said cryogenic liquid below the upper level
thereof for selectively transferring said liquid from
said container to a spray nozzle means located at
the other end of said first tubular means;

means for selectively administering pressure through

said closure means to the upper level of said cryo-
genic liquid to force said liquid through said first
tubular means;
direct response safety valve means on said closure
means for venting said container to atmosphere
when the pressure therein exceeds a predetermined
level; and :

insulated handle means on said other end of said first
tubular means near said nozzle means;

whereby effective use is made of said cryogenic lig-

uid so that numerous patients may be treated at dif-
ferent locations on one fill of cryogenic liquid.

2. The portable cryosurgical instrument of claim 1
additionally comprising spray nozzle storage means on
said container closure means.

* * * * *



